Chest impact experiments aimed at producing aortic rupture.
There are a number of proposed mechanisms of traumatic aortic rupture. These experiments involved three different chest impacts that may be associated with aortic rupture. Eleven unembalmed cadavers were repressurized and impacted by a 24-34 kg mass at 8.6-14.9 m/sec. Three impact orientations were studied with the torso axis: (1) 30-45° up from horizontal and impact 28-45° clockwise of the midsagittal axis, (2) 105-130° up from horizontal and impact 15° counterclockwise, and (3) 75° up from horizontal and impact 15° counterclockwise. Spinal acceleration was measured at T1, T8, and T12 and chest compression was determined by high-speed video. Detailed autopsy determined injuries. Impact loads averaged 9.65 ± 2.45 kN and resulted in 52.8 ± 5.4% chest compression and 3.53 ± 0.94 m/sec Viscous response. The resultant spinal acceleration was 124.5 ± 105.4 g at T1, 141.3 ± 80.5 g at T8 and 89.3 ± 39.1 g at T12. The severity of impact resulted in multiple rib fractures and severe chest injury averaging AIS = 4.2 ± 1.0. There were four cases of heart laceration and one transection of the ascending aorta 20 mm from the cusp of the aortic valve. The impacts were severe enough that aortic rupture was expected; however, only one occurred. In retrospect, the position of the heart and aorta in the upright cadaver may not have been representative of the position during human injury, thus reducing the incidence of aortic rupture in these experiments.